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(54)TItIe: REMEDIES OR PREVENTIVES CONTAINING CYCLOPENTENONE COMPOUNDS AS THE ACTIVE 
INGREDIENT 




(57) Abstract 

Remedies or preventives for diseases with a need for immunoregulation, diseases with a need for inhibition of inflammation, diseases 
with a need for regulation of tumor necrosis factor production, diseases with a need for regulation of fungal growth, diseases with a need for 
regulation of cell adhesion or diseases with a deed for induction of heat-shock protein, which contain as the active ingredient at least one 
compound selected from among cyclopentenone derivatives represented by general formula [I], optically active isomers and salts thereof, 
wherein R ( and R 2 are the same or different and each represents hydrogen, an aliphatic group, an aromatic group or an aromatic aliphatic 
group. 
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Mtemmmizm-tzmm. ***** ****** iomm*9+*mA<ottto 



ttm^xmm-r****^^,^ 4tt4 5ttot k b *^ 1o 

^ Ui ^ U ****** ~-<*T J *k h?^^^^^ 

T * * (Helvetica Chimica ActaJ^SSt, $28 
3 8-.2 8 4 4K (1 9 7 2) ] . >?^^ B ^^, 4m)Jtt|: 
J:oTt#e,*tSL t^WK^h y-f^^ (Carbohydra t 
e Res. ) % «2 4 7» t *2 1 7-2 221 (1 9 9 3) ] , Sfc, ,> B 

*m. ^ Bi «, c°^iRi# t 

^AWMaa^itlCJlo-C^fen* (WQ9 8/1 3 3 2 8*&«M) . 

*"<>t; u wmmt^** uu^u^mm 
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mmstuti,* u^ Ty >**&mr* ^t^^ ****** lt 

(-) -4, S-VtKn^-a-^B^^.^^ _ 4 
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cn 

twzsmat&m-e^ 7 ********** 

?*y>* hy^*^ ?y^>» % ***** 
>m. ,<A,^ m% ^**>>®. x7t»>* % 
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iift, C 2 — 3 0 LV\, 

2 l - h y T-a^^BWS^tt^-ct*. 

ft&Tsi-tr^/um&ft-rzxsutfismt Ltd, >**y/i^ ^ 

" /t!J p - t K n * A»» T 5 y Sfc AM, i^gf», 

Tir bT * KKAf» v y >BI, y h^&* o,^-,^ c ^ 
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7y *. **** 3!?*) £^LT^T*>&V\, 

Cl-3 0«itt«Xtt^tt7^S 4 C2-3 0©itt*Xfi^ttTy^ 
=^*, C 6 ~ 1 0 OT Jl -yugXIiC 1 ~ 3 0 TVI^yUC 6 ~ 1 OT V 

C2-57yl, 3 *.>*^ =y H 4 7^/1, ^hn£, t^yi, 
fiOtX. ~n*> 7y », 3 ^^) 

>^Rtt<**-CfcA<, «&R I% R.^**5*yUj|f^KS : s^$^ TtAvXo 
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'<*t*mt?m. mmmmmwrn. tmrnitm***^ *&mm»&m**m % 
'>*< * 1 1 o^^^i LTftaowaB, nrareia? 

**->3y^ % ^7A»ttf|j[jkg 4 «tt'>3y^ft», fittv 7 y 7l lite 
ftff?££ft8 (AIDS) te#Lr-Jfc«ift«t» W , A IDS, AIDS §§jg 
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— (Molecular Medicine) , l3 3t, Ml 0 1 0~ 

1 0 2 01, ^1 1 8 2-1 189I(1 9 9 6)] 0 MRolttKBfi 

(Nature) , ^3 8 9*. 16 10-6 1 41 (1 9 97)] ofefe 
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+*»*»"T-tLrjfiL»rt&»jafl|OICAM-l % VCAM-l, E L AM— 

i m<tohtiT£> *) , *^K\z.nte+wMmm<r> y^KiiLFA-i, 

VLA-4, ^ry^^^XT*>.5-i:*S|aij6SJxT^* 0 SjMlU&Ktt;: 

5PCT/JP98/008 1 5 *9»»«ett*>ft** MMtmmmm 
(nk) iwajsttfls^«r*L, w*&©fc^*e»ra*;h.*'>*<* 

5PCT/JP98/0 08 1 5*WlB»B*o<k^ t ^^ nNK|naett 
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***»*a*-*-aas, 3 z,**>,<*mm*Wtot* Z. mi , a I 

* * >** mm ^ m t n mmtzlt . ^^v**** . t ^ ^ 

70k ^^ (H S P 7 0) ^^> 3 .^^^^^ u ^ 

**** ^x***** 4>7A>x.>V*4*,^ rtfcttnrt**^ ^ 

? y * * ^^iwitos^^j. H5-10 imam 
**»*x*x*±**Tm<# m ^ xlf ^ o jw**©*^ ****** 

iLt,iHSP90 ' HSP70, HSP28»#fc 6ftTl , 5 
^ %7 ^ 1 ' ^ * ^ >*l,1t* >,<* fctf* UTS***© 
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T*5<9. HSP70tt« roD naK^^i»fc5 s * MCttm 0 

C. TK^ (C. Amici) *vu ^ tfons^- (journal of 

Virology), i6 8t, ^6 8 9 0^68 9 91 (1 994)] f ±> «, p _^ 

%$«*:tt*lUa*tt*-*-* tHSP70iHSP90 O^jfttfRi^ H S 
P 7 0 ©**aW»*ixT^5 Wfi*>r * >v<* ©^fiJtiS»M**t* d t * 
«#LTl^5 0 A. ny> (A. Rossi) [if ^ 

*n^*^ h y_ (The jQurnal Qf BiQlogical Chemistry) ^ m2 ? 

I#,i32l92-32 1 96I(1 9 96) ) |* % 2-^n^>^>_ 1 
-*^^n * * A , t „ SP70 u ^ ttp 

P7 0R*MBf4i. 2 5MMW6ii, 2. 5^*44^!, -*U*2- 
u^yr^- ! -MHSP 7 0Wit«fcttft^MO«!«tfi 

- 1 btufrtz km$>xm^mmmx&z>t\,^7Lz> a 

*^s*V**>**W*tem*»r>Z.)i*^ DNA^/M, RNA ^ 
XttH«cR©a#fcE*L, *>oM»c*Si:TWW, &ftffl« JUBW, mm* 

sfe^pj, km, #Hg?#j x ^^j^^d^t, mm, mm. mi m 
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animus a*^ Art*stfc»#L#, *mmizuMmt>ei*isti*. 
*i & ©*w» & * n 6<t**©*wftA 10^0. i, g . 2 oom g /k 
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**** h^^Tt^yu^p^yy^ ^p^/^>^ k> 
i"H*»«rl 00mg/k g^^^fcJUEFtt^LTfcJEtrWriBftfen^v^ 
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+5 



(1) lO^D-^^,.^ G 52 6 g) frlJ(srI> ^ 

■ fc M«««**^* BTh ^ 7 ^_ JB j, y3| , 4 , JI , BW _ 80osp (2 
x 2 8 c m. M±->V ->T<tmm) K.T7->4 U : rss • *= 

3:2 : 2^ S «« t Lr^„^ 0 . 2 kg / cm .,^ ffiu 
»» 5 m 1 BMWftff, fc. l«M 9 i0.1K4 W ,| :7Ws „ 

5 ""*" L *- = to *'-***e~**iv^,-,u (94/6) 3 

«i*».WHtBu C->*^u^ y>43 . 2mg ( 

*¥»aHPLC*# 

AS (^*, H fc*im) 2. 0cmX25. Oc 



WO 00/10560 



PCT/JP99/04323 



17 

m 

X^J^IEM : 4 Ot 

^E&tB : ^^-^/^^ j~ JV (9 4/ 6 ) 

: 1 4 . Oml /m i n 
^ffl:UV 2 1 Onm 
K**£A»: 150M (2. 5 5mg) 

»<bixfc (-) ^n^^y.^tf (+) ^^^^ ttp|#ife| , 

*>e~*© (-) r^o^^ao. 0mgHl9. 7mg© 
^^^-^^- L ^, ( _) ^ D ^ f;:/t ( + ) ft 

^n^/va?. 4mgH2 7. 7mgOxt^ mL4v , 

(+) #5^ r^yy ** (-) Kisfu^rs^Ru 

(+) ft^o^^^o^HpLc^^ ^ 3 a ^ 4 

(2) gftftll- (1) 6mg|:i 
*^y^ 2 95-2 6) l»l.«*«|( t *J 

^^^^ 0 0 2-2 6) 0. lmimtMt3W><IUU oS 

#Ht***rLfc. S««**8lttJNM-A5 0 0 (B Srffl^fc. 

^^Kffi5r7. 24 PP ma^U; 0 
MS m/ 2 19 9 (M+H) + 
'H-NMR 

62. 12 (3H, S, -OCOCHJ , 2. 16 (3H, S, -OCOC 
H,) , 5. 16 (1H, d, J = 3. OH 2, H-5) , 5. 8 9 ( 1 H, m, 
H-4) , 6. 40 (1H. d-d, J = l. 5, 6. 5Hz, H-2) , 7. 
43 (1H, d-d, J = 2. 5, 6. 5Hz, H-3) 
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o) mmmi - a> (-> r/^^^i 5 . 9mg 

4rffl^TilB««l- (2) tlBH«oS(Sftm\ *T**vu (-) **, 9xx 
^ /yi5 - ln»8«r#fc. ±C3Wt«l- (2) &NI*K:ffft&*r*:tt» 

***u:j:<5«jirtwf«:m\ ±ie**« i - ( 2 ) ± 

(4) xmii- (i) ©^jfe-cwfc ( +) (c^ B ^ /W6i 7mg 

«rffl^TJ:C##«l- (2) tiiTO^N ^Tir^vU (+) „ 
^ />18 ' 8mg*#fc. ±E3WS«1- (2) *TOK:Ma*r**« 
ft*WfcJ:S*jWW*m\ ±BM«i- (2) tCT*©******,*. 

(5) ^n^yi3. Smgl^Ifi (t*7^rx^ 04 
1 -20) 44. 3mg, ^f;U 7 ?^y-^ (DMAP : ^Mlitt 
* D 1 4 5 0) 7. 5m gl N, N' u^**,** $ p (D 
CCi^KIW 1001) 51. Omgm^na^Sm 
l**»DU **+4*M*<tt/,Ljt. KJl»*4iLt*6hfc5»tJ/y 

(75ml) tT^'fU ^nn^fSaLT^^/U 

afc^^yH|^ n ^ 7 ^ (:j .^ iu . t Rf = 0 . 45-0. 

5 5 (Dto»<o v * r ******** at , tuu x-^-etetii-fz - 1 j. 

«f«:±C*Jfi«l- (2) tmmzftvlto *<B*S**r&Tfcjj*-*-. 
MS m/z 3 2 3 (M + H) + 
1 H-NMR 

65. 56 (1H, d, J = 3. OHz, H-5) , 6. 30 ( 1 H, m, H 
-4) , 6. 54 (1H, d-d, J = l. 5, 6. 5Hz, H-2) , 7. 4 
4 (4H, m, *#»OH) , 7. 5 8 (2H, m, 5SF9IKDH) , 7. 6 4 
(1H, d-d, J = 2. 0, 6. 5Hz, H-3) , 8. 06 (4H, m, % 

(6) (-) #^n^fy>2 2. lmg, S&AM7 1. 9m gl DM 
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AP 12. lmg, DCC 8 0. 3 m g SrfflV^T -hffilBfifcl 1 - ( 5 ) tm 
m<DKfc*ftl\ *J*<*V4A, (-) #^n^/^l9. 2mg^ fco 
-h«»«l- (5) i^^S^i^M^Cjia^it^f^mv ± 

iE^*«i- (5) *ratito»*iflM*e>ftfc. 

(7) (+) ^n^f/>2 0. 4mg, *Mft 6 5. 6mg ( DM 
AP 11. Omg, DCC 74. 3mg*IV^±jESt»«l- ( 5 ) £RJ 

ss**m- ( 5 ) kmmcDm&Timtbtitz. 

(8) ^DK>r/y3 0mg, DMA P 10m gl ^^Wt 
<<Tx*tm 0 7 0-2 6) 153mg&5. 9mlO^DD^^ 
U MTDCC 10 8mgSr*ifc. ^nn^OT^ 

f = 0. 3-0. 4<Dl$ft(Disy*?;UZmmt>>tbm2Wl^T*uu* / uj,-em 

& (NMR) KlJ:oT*8SL*:. ««HJ JNM-EX2 7 0 FT 
NMR ^ri, (BM^ttS) ^tt t 'H-NMR©{^7h 

' H — NMR 

67. 44 (1H, dd. J 2 -,= 6. 27Hz, J 3 .,= l. 98Hz, H- 
3) . 6. 42 (1H, dd, J a _ 3 =6. 27Hz, J 3 -,= l. 32Hz, H 
-2) , 5. 91 (1H, m, H-4) , 5. 16 ( 1 H, d, J,_ 6 =2. 9 
7Hz, H-5) , 2. 42 (2H, t, J = 7. 26Hz) , 2. 38 (2H, 
t. J = 7. 76Hz) , 1. 65 (4H. m) , 1. 26 (8H, m) , 0. 
88 (6H, t) 

(9) ^n^f/y3 0mg, DMA P lOrng, % V Xf-^Wt (MM 
itf&TMttM M04 7 6) 30 lmgSr5. 9mIO^DD^j/|^ U 
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y # yA#m ^vh^7^-i:j;o x B&m *&» Ltz a r i = 0 . 

4 5-0. 5 5«©->y *^il^^tlto t ^ a a^Af*iflt 
tic J; 9 5 3mgOi?5 !) h-f/U^ n-^^- j >&&1z 0 

'H-NMR 

57. 45 (1H, dd, J,- 3 =5. 94Hz, J,. 4 -2. 3lHz, H- 
3) , 6. 42 (1H, dd, J 2 _3=5. 31Hz, J 3 _,= l. 32Hz, H 
-2) , 5. 9 2 (1H, m. H-4) . 5 . 1 6 ( 1 H. d, J,_ s =2. 6 
4H 2 , H-5) , 2. 42 (2H, t, J = 7. 26Hz), 2. 38 (2H, 
t, J = 7. 9 1Hz) , 1. 6 3 (4H, m) , 1. 2 6 (3 2H, m) , 0. 
8 8 (6H, t) 

(1 0) ^B^7/y3 0m gl DMA P 1 Om gl 
^T^tfcK 0 7 1 - 1 1) 1 9 0mg£5. BmlO^BD^^ 
#U MTDCC 108mgS:Mfc, 1 *au*A>J>&mto 

= 0. 2 5-0. 350^©i/y*^ f | i ^ e) ^ |loT ^ on;) . w 

mi - (s) tmm\zftot- 0 ^^^g T i^ to 

'H-NMR 

67. 44 (1H, dd, J,-,= 6. 1Hz, J 3 -«=2. 16Hz, H- 
3) , 6. 41 (1H, dd, J 2 - 3 =6. 1Hz, J 3 _,= l. 48Hz, H- 
2) , 5. 92 (1H, ra, H-4), 5. 1 6 ( 1 H, d, J 4 _ 6 =2. 9 7 
Hz, H-5) , 2. 42 (2H, t, J = 7. 59Hz) , 2. 38 (2H, 
t, J = 7. 91Hz) , l. 65 (4H, m) , 1. 29 ( 1 6 H, m) , 0. 
8 8 (6H, t) 

(11) ^D^7^3 0m g> DMA P 10mg, 3-^-^^>^ 
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0*CfcrttfftlSM±»i 0 00 70) 1 9 0mg£5. 9mlO^ B B^>|: 
^«?U «TDCC 10 8mg$;Mf; o 1 B«WKti:« % ?nn*,UA£jg 

f=0. 2 5-0. 3 5©^->y*^il^^ t)SoT ^ n ^ A 
•Cttttit5rtia!)2 5ingOi;-3-^f^^ n ^ryy$r#fc 0 

Sr^ttWl- (8) iH«|;ffofc, *O»*Sr«T^*i- 0 
'H-NMR 

6 7. 44 (1 H, dd, J 2 _ 3 =6. 27Hz, J.,- 4 =2. 32Hz, H- 
3) , 6. 42 (1H, dd, J,_3=6. 27Hz, J 3 - 4 =l. 49Hz, H 
-2) , 5. 9 1 (1 H, m, H-4) , 5. 5 5 (4H, m) , 5. 16 (1 
H, d, J 4-5= 2. 97Hz, H-5) , 3. 12 (4H, d d, J = 12. 
85Hz, J = 6. 59Hz) , 2. 04 (4H, m) , 1. 33 (8H, m) , 
0. 89 (6H, t) 

(12) ^D^7/y30m g) DMA P lOmg, n -»» OKJWfc 
f&T.mtm B0 7 54) 1 1 5mg^5. 9 m 1 <D V* n o * ? U 
Tfc^TD C C 10 8mglrtefc o l B*rastf?« % zJvUA frJBBfl&jft^ 

i,itisv* ¥>mm ^nv^77^-iao xm.mm^m l tz a r f = o . 

2 0-0. 3 0W©.>1) *W?»i^6j5S» 0 1 ^ n p^A-ettfflt 
5wi(C«tt) 1 6 m g Ov ; 7'f - U n^yf 7 >5:||fc 0 

- (8) tmmzftofc. t<D'^m^sxT\CTjk-r 0 

'H-NMR 

67. 45 ClH, dd, J 2 - 3 =6. 27Hz, J 3 -<=2. 13Hz, H- 
3) , 6. 42 (1H, dd, J 2 _3=6. 2 7Hz, J 3 -<=1. 65Hz, H 
-2) , 5. 9 1 (1H, m, H-4), 5. 1 6 ( 1 H, d, J«_«=2. 6 
4Hz, H-5) 

(1 3) ^n-^7V^3 Omg, DMA P 1 Orng, n— t^>& (jfc 
tMlItffi D00 1 7) 2 2 6mg*5. 9mlO^Dn^yi; 



WO 00/10560 



PCT/JP99/04323 



22 

* * uts^ y * ^^h^7^iao ts^^i R f = 

0. 3 5-0. 4 50»^i/y*^g Wi&a#JRoT ^ BB ^ ti 

i- (8) *EJ«fcfrofc 0 ^£0^^Tfc^-t- o 

'H-NMR 

5 7. 4 4 (1 H, dd, J B _,~6. 27Hz, J 3 .,= l. 97 H Z , H- 
3), 6. 42 (1H, dd, J.- 3 = 6. 27Hz, J,_«=i. 3 Hz, H- 
2), 5. 9 1 (1H, m, H-4), 5. 15(1H, d, J,- s =2. 9 7 
Hz, H-5) , 2. 42 (2H. t, J = 7. 24Hz) , 2. 38 (2H, 
t, J = 7. 9 1Hz), 1. 6 5 (4H, m) , 1. 2 6 (2 4H, m) , 0. 
88 (6H, t) 

(14) ^n^7;y3 0mg, DMA P 16mg, hV^sUTH^ 
(M&lto&JimtiM TO 4 2 4) 6 6mg5t>-t*n-ff® (I^MlI 
tfc« V0006) 1 2 2mg£5. 9 m 1 <Di?Jr n a y. * L s XftT 

1 ^Sft$*fc 0 ^<D%.fcm&? uafr;UJ* : y >-,u= 2 0 0:1 ZMffl 

tmt\,itisvi,rA>mm*ti^h4r?74-\zj: K >xmmi^ Rf = o. 7~ 

- (8) tratRjcffofc. -t©i|$*Sr«Tlc:^-t- 0 

'H-NMR 

6 7. 4 5 (1H, dd, J2-3 = 6. 11Hz, J3-4-1. 66Hz, 
H-3) , 6. 42 (1H, dd, J 2 -3 = 6. 11Hz, J 3 -4=l. 6 
6Hz, H-2) , 5. 91 (1H, m, H-4) , 5. 18 ( 1 H, d, J4 
-5 = 2. 97Hz, H-5) % 2. 43 (2H, dd, J = 7. 59, 7. 5 
9Hz) . 2. 39 (2H, dd, J = 7. 5 9, 7. 5 9Hz) % 1. 65 
(4H, m) , 1. 38 (4H. m) , 0. 93 (6H, dd, J = 7. 2 6, 
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7.2 6Hz) 

(15) ^P^f/y 3 0m g> DMA P 16m gl h»^*T$^ 

eemgMS^p^yiKi^wiittfi posis) 86m g *5. 
7 Rf = o. 5~o. e^^o^y^,^^^ 

M# A 9 , * b n ;ifcJ:oT3 1mgO^ B e**=yu^^ 

«1- (8) tl5I*JJ:fTofc 0 f©^^a T t^t 0 
'H-NMR 

6 7. 4 5 (1 H, dd, J 2 -3 = 6. 27Hz, J3-4 = 2. 15Hz, 
H-3) , 6. 42 (1H, dd, J 2 -3 = 6. 27Hz, J3-4=l. 4 
9Hz, H-2) v 5. 91 (1H, m, H-4) , 5. 16 (1H, d, J4 
-5 = 2. 97Hz, H-5) , 2. 46 (2H, dd, J = 15. 01, 7. 
59Hz) , 2. 42 (2H, dd, j = 15. 01, 7. 59Hz) , 1. i 
8 (6H, dd, J = 7. 5 9, 7. 5 9Hz) 

(16) ^n^y 2gl DMA P 7 3 3m g> trans-2 — 
^S(H mmH0 3 8 3) 4. ImlSt/DCC 5. 57g 
^200ml^nn^y|^|| U »C 2 i(OB6R 

^9 0 0mg^#fc o 
"H-NMR 

«0. 9 2 (6H, m, 11-H+ll' -H) % 1. 4 8 (4H, m, 10 
-H+10' -H) , 2. 18 (4H, m, 9-H, 9' -H) , 5. 2 2 (1 
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H. d, j-3. 0Hz, 5-H) , 5. 85 (2H, m , 7- H +7» -H) 

5- 98 (1H, m . 4-H) ,8.41 (1H, dd, J = i. 0 , 6. OH 

*. 2-H) , 7. 04 (2H, m, 8-H+8' -H) , 7. 47 (1 H , d 

d, J = 2. 0, 6. OHz, 3-H) 

(17) ^p^ ;>li 2gj2 00ml©^n D ^ > | : ^ u 
i*OBI (t* 5 ^ vttB !. 7ml,DMAP 4 2 7mg, h y 

* cr-S>^ y 4 7 0 m g ©»«t*S:^fc 0 

' H-NMR 

5 1- 18 (12H, m , 7-H. 8-H, 10-H, 1 1 — H) ,2.61 
<2H, m , 6-H, 9-H) , 5. 10 (1H, d, J = 3. 0Hz, 5- 
H) , 5. 88 (1H, m, 4-H) , 6. 39 (1H, dd, J = i. 5 6 
OHz. 2-H) . 7. 41 (1H, dd, j = 2 . 5, 6. OHz, 3-H) ' 

lt*V^«ittft^7|.t (ppm) , *H*tt^^i,© M * W / 
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CI I I] 

(18) ^n^j,!. 5.gtr200mlO^BD^y t j Wu 
(**^y**ttK> 2. 7g,DMAP794mg ^ D 
-*5^**#*-, 5 K (DCC : ^^^^ 5. 3 6g^- 

0. 3 4©^,^ 4i5@i ^ ||fco *W»o«K*jgtffiT«*L % ^*S&: 
h * Tir^>* 3 0 0 m g 

'H-NMR 

«3. 4 5 (6H, a. 7 -H. 9-H) ,4.13 (4H. m. 6-H, 8 
~H) , 5. 30 (1H, d, j-3. 0Hz, 5-H) . 5. 99 ( i H , m 
4-H) , 6. 44 (1H, dd, J = l. 5, 6. 5Hz, 2 -H) , 7. 4 
6 (1H, dd, J = 2. 0, 6. 5Hz, 3-H) 
fiU l^n^©e^F^->7MJ7. 24ppmaT 

H2KJ 8 V,T«»fctt^>7 Ht Cpp m) . »li^^^^ 0 
'H-NMR^ftSv-^K^^^^Tte^ CIV) 



WO 00/10560 



PCT/JP99/04323 



26 




3 



Civ) 

(19) S^n^TV^!. lgSr200ml©^D B ^y|:^ u 
**vl~W>*3. 4g, DMAP6 10mg, 5^n^*^**#5V 

™»©»«e*r*^n«BET«* URf = o. 6 Wj; 0 i^co^ 
f^7v y n^^y 3 o Omg OH«* t &tfRf = 0. 4 5 

<D®#J: V mm&o>*J* *A~r ujfl,*,* , 3 00mg 

'H-NMR 

63. 80 (6H, s. 10-H, 15-H) , 5. 31 ( 1 H, d, J = 3 . 
OH.z, 5-H) , 6. 03 (1H, m, 4-H) % 6. 48 ( 1 H, dd, J 
= 1. 0, 6. 0Hz, 2-H) , 6. 90 (4H, m, 7-H, 8-H, 12 
-H, 13-H) , 7. 50 (1H, dd, J = 2. 0, 6. 0H Z , 3-H) 

63. 76 (6H, s, 10-H, 15-H) , 5. 31 ( 1 H, d, J = 3. 
0Hz, 5-H) , 6. 07 (1H, m, 4-H) , 6. 31 (4H, m, 7- 
H, 8-H, 12-H, 13-H) , 6. 44 ( 1 H, dd, J = l. 5 , 6. 
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OHz, 2-H) , 7. 58 (1H, dd, J« 2 . 0, 6. OHz, 3-H) 



3. H4fciS^t«ittft:^7M (p pm ) , KWfcfi^^ogwt^ 



o 

o 
II 




0 \^/l^ /?4\ / CH 3 

o 13 



o 




H H 

.5 .O^ 6 C= C 0 

C 7 8 CH 3 
II || 10 

o o 



H H 

b 11 c=c , v o 
o & 15 



(VI) 

(2 0) ^nX W >OlM«10 0, lt 2 00mM^W^ 
efccffl:^*^y^^ttRR3K: 17 0-10) ( pH 3. 0) 5 0 0 



WO 00/10560 



PCT/JP99/04323 



28 

*^:TSKgel ODS-8 0Ts ( 5#4 «n) . 2 0mmX2 5ca 
&mi$:A 0. 1%TFA« 

B O. l%TFV5 0947th= h y^ Wt 

: 7 . 5ml 

*7v^>h : 1 oaOMHMBA-S 5»*^r*iWBA^feA : B-l : 1 
-1 5#WclHmA : B=l : 1 B 

: 2 2 0 nm{C;fctt5@bfe^ 

±f5^2 0 0,lS rH PLCI^ ^3 5. 7, 3 6. 1^, 

-©•SHttOfllJftSr^WLfc. ttttft#» (NMR) hvWiJNM-A 
5 00 <H**Hfc«) . M ^ hA , (MS) (lDX3 02ffim 

. ** (UV) WW ^UV-2500^; (W 
«f»W» . MWft (IR) ^ ^FTIR- 8 0OOPC$^ 

1 H— NMR 

«2. 09 (,H. m , 6 - -H) , 2. 28 (1H , dd , J = :3 . o 
20. 0Hz. 5-H) . 2. 44 (2H, m , 4' — H) . 2. 78 ( 1H 

J-3. 0, 6. OH,, 5-H) , 2. 9 2X142. 95 (1H, d d J = 
1. 0, 5. 5H Z , -H) , 3. 86 (2H, S. 9' -H) , 3. 95 
(2H, „. 4-H, 6- - H ) . 4. 46 (1H, m , 2' -H) , 6. 47 
XI* 6. 49 (1H, d, J= 3 . 0H*. 3-H) 

K»l*0. IN DClJ^scgSL, HODB(b¥.>7Wi 4 . 6S 
P pmi LTKLfc. 
"C-NMR 

«*6. S(6--C). 31. 7(4-- C ). 31. 9JUJS2. 1 
(1- -O. 39. 3 (4-C) , 41. 9 <„• -C) . 42. 2Xtt4 2 
3 (6-C). 53. 3 (6--C). 54. 1 (2'-c). 13 3. 5 (3 
-C) , 154. 4 (2-C) , 17 3#fi (3' -C, T - C , 8' -c 



WO 00/10560 



PCT/JP99/04323 



29 

1 0' -C) , 2 0 5. 8 (1 -C) 

*w» o . in d c i mjmm^nm u *s**+><oto&*, 7 h ^ 6 7 

4 p pmt LT*Lfc. 

'H-NMR, ,3 C-NMRO!f-^j|i W#f(iT ^ [VII] 



h 2 n- 6 ch~Sh 2 -Sh 2 -c-nh-ch-c-nh-ch 2 -cooh 

I 7 " I II 

COOH o 




FAB-MS 

m/z 4 04 (M + H) + , 4 2 6 (M+Na) + 
UV X mmx 2 5 1 nm (*) 



5 (VII) 



I R v 



KB r 



... cm"' 2 94 9, 1 7 1 0, 1 6 6 0, 1 5 3 9, 1 40 
4, 12 0 3 

-^^ n^y->_ j (2-hydro X y-4-glutathion-S-yl-2-cyclopenten-l- 
one :£TF, ¥ K G M <b #-<h5 ) T'feo/c„ 
HJ|0ij2 

5 6<C, 3 0»IB»au*i!jr^jlEjii» (FCS : JRH^) *10%** 
RPMI 1 640^i (BIO WHITTAKERttK) KT3 7ffl«L 
*:HL-60 (ATCC CCL-240) ^RPMI 1 6 40^ t2 . 5 
x 1 0 8 «BJia/ 5mU^J:5 Lfc„ 
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*vttw (D*®m (o. 5mg/mi) i 0/i iz±m<Duncnttiiv)izm^ 

^1 











8. 


8 




1 4 






2. 


9 




3. 


4 



(1) 7— tfll [htfv^ (TopoGEN) 
1] 2m 1 „ l 0fflF»&&flfi$ [0. 5M Tr i s-HC 1 (pH8. OK 
1. 2M KC1, 0. 1M MgCl 2> 2. 5mM 7fyv/y£yy^ 
5mM i^**^ 2ul. 0. (Migtt 
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0. 2 5nAi pBR3 2 2 D N A (£®ii*±$!) 

7X:-T>&&£-&it 0 3o^sM, i%Kri//H®-t hy^A, 5 0%^y 

it Lfc„ 

T#n-*L03 (£S*tfctt) tTAEW[40mM Tris x 5m 
MfffflH-M;*^ ImMx^^j^E^Zth^A (EDTA) , 

0/t lSrT^U TAE«»««f>-et«*»tfTofc, i ^ 

/Uv^^n^^y^ luMajKO^'A^^n^^;^ 1 0 MJ£t 
fv^TS^ 5 0 uM&±(DV* h*i/T±?-^>>?n^TS^ 1 0 /z 

(2) ^^3- (i) tmm<Dxmx*&is* u^ist ; i/mmwnhx* v 

lOOrnM Tris-HCl (pH7. 9), 1 0 mM EDTA, 1 mM7 
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0 0 O^M£l±©^f^^ n^yr; >\ 5 0 0 * M£U:©5?- 2 - 
^>7V>\ 1 0 0 0m M^±©v;^ t;l/7v y n ^ y >% 1000 

( 1 ) 2X10 *l®f&/m I ©HL-6 0 (ATCC CCL-240) fr^tf 1 0 %4tf& 

JEJkflf^TRPMI 1 6 4 0«F465ml &6-?x;^i h<D&i?MlZ*jH s 

3 7t5%C0 2 #ftTT'2 4Bfr^Uci, 0, 0. 63, 1. 

3, 2. 5, 5, 10, 2 O ^ Ml:*5 i 5 C^o o^^f / y, 

i?4 vy?-])^* n^>i5V ^ it- 2 — -*iry -Y/U^ / 

Cjl,&*>4taJU&*fflv\ qeu**?- *p-=i^ (Molecular Cloning) 
Cn-ZUK ^^y^^ ,n-,<- 7#7hy- (Cold Spring 

Harbor Laboratory Press) (1 9 8 9) ) IE^C0*-&fC^oTSDS-PAGESrfTo7h 0 
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tommm*. 2. 5X10 -«/ m l X 5 (CS DS-PAGE Sample bufferte 

MU CKOttJ&mft* 1 0 0-CT-1 05WBttaufc« % 5 M 1 -To* 2ft© 

SDS-PAGE^U (5%^^ W;K 10%t^-> 3 ^) (:7y ^ 
U «ft*»*frofc. -^©^ tt% ^^s^- ttftu M^Oy/Ufi, 

Polyvinylidene difluoride transfer membrane ClmmobilonTM : 5 ]} tf T 
(MILLIPORE) tm Cat. ft IPVHOOO-10] *C^n y y^^ Lfc- ^^^^ 

SrBlock Ace (^B^M^^#tt. Cat. ft UK-B25) TMt-fc^n 

**>T US:* ^^^IC»fB»*n* 7 0 kD a (OSR^b 

^i#Itet^^o-t«HSP7 2/7 3 (Ab-1) 
/3y ~ ^ (Oncogene Research Products) *±®1 Cat. ft 

HSP01D SrSffi;**fc», 0. 05%Tween20^TBST^U H 
TBS-Cft^Lfc. *V>T, Peroxidase^-^^HRP-RabbitAnti Mouse 
IgG(H+L) CZYMED ?#7Sy^ft (ZYMED Laboratolies, Inc.) « Cat. ft 61- 
6520] fcSfcS^ A©»fPfcra*fc»L*:. ^i^lC-W, 
tS^^^^^C, ^5^5y-yPKMRENAISSANCE™ C^**> NEN 
(Dupont NEN ) «t» Cat. ft NEL-100] X-Ray 7-f*A***L 

7 O k D a «)»e/ g ^^^^0»i#lB^. **>tt«0 
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&2 





Wk& (tiM) 




0.63 


1.3 


2.5 


5 


10 


20 


u^i/^ y I, 




zt 


+ 


+ + + 


-4- -U 






± 


4- 


+ + + 


+ + + 


+ 


+ 






+ 


+ + 


+ + + 


± 





— *ir/ n ^>^y >SrfflV^T*^S?^ • TyUftfi^T I MMO 1 
8:te»r#fc>f-.* hD^xy-t-^jjUfix 1 oWml iftSJ; 
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—#iry 4 a,*,* ><o*« l00„g/ m i, 5 0 0 » g /m I co 

7 o y -Amxti 7 o y --Mm** 10,1 roan*., 
>-x<Dt%m*tomu */j^iria#*«ii«./r 500, g / m 1 -c&o v me, 

t hJftL»rt2fc*fflllS (H3tM^±M5g) ^rl0%FCS ('W*n->-tfc«) * 
*t*RPMI-l 640«i (^ = tt«) CiSUlXlOWmll: 

«BK100U/ml©thy 3 vif^HNF-« (^n^^fcW 

10%FCS Sr^tf R PM I - 1 6 4 O^Ci^ LT1X10 "i&Bjft 
/m 1 »-W«ELfcHL-6 OlffljafC^fllfto^B^^y^ GMSfcfi^ 

3B*m«F*Lfc„ tS«^Tm, £#30 £ LT5IUMO 5(-and-6)- 
carboxyfluorescein diacete, succinimidyle ester (^^^^-^b-^ 
tt) «raD^3 7tT'l 05WHKrt?$*fc* % RPMI - 1 6 4 0*ifi-CllU&*2 
ESfc# U 1 0 % F C S **tf RPMI-1 640 L T 1 X 1 0 •* 

JJS/m 1 Oi*8HLfcHL-6 0i?«££rf!gL*: o 

TNF— a TJW« LfcjfiLWrtAjHMSfc^^aR LfcH L - 6 0 ftlj&fr 1 0 0 /x 

*u^T;>&maLX3 7«c 5%co,-fy^-^- C2 o#ro>r> 

hU JkW»tHL-6 0*fflite©SE3|rs^:«rftofc 0 
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5^^^) *MiLxmmmm*&^ 48 5 /2 2 „ m (® mm) % 53 
**WLfc ixio -fl®«ufra»*9ue* 100%^, tfutc 

***** 3 iZ^t 0 T N F - a JMftK J: 9 H L - 6 0 t <D&* 

Witanufc. ci©»«*oitai»i^n-:^y^ G m, i??ue*^> 

Wn^y^ GM% ^ B ^^ B ^^ ttjJ;yaww| ^ 
-heel*©** >WW**L< tt*©**^*****,.* 
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mm? 

-^^^fci x i o-ius^-y y^u^mmx^ mm 
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IM y 10o/oFCS^RPMI-l 640 «i W U 2 x 

lOWmll^SU 100m l/***^*****,^^^ 

MUltttt*® J: 5 (cm Lfc 0 R PM I - ! 6 4 0«Ji| W LT 2 X 1 

0 -iMS/m 1 (cm Lfc^ y t ^«c-^ h ^ ^ c (1MWMH± 
») ^0, g / m l WT . ttu 3 7fP3 0»«ftl U 2|Elft»ft 

1 Oo/oFc S ***r PM I - 1 6 4 OftifiUHHtu 2X10 '«/ m , © 



^^-HOt^HL, 5HM3 7TC 59600,^^^^^ 
»Lfc. ***T 1 Hit»H-fS^ 37kBqH 
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^4 



i-^v sr*^ 






1 3 




(mg/kg) 




(CPM) 


Mm 




+ 


1 0 4 9 2 
8 8 0 6 




1 0 


+ 


9 6 8 0 
2 5 7 5 6 


GM 


3 0 


+ 


8 7 0 0 
3 6 2 9 1 




1 0 


+ 


9 2 5 0 
2 0 7 4 8 



^^^^ 1 O'iox-y^t^tsaiL, Ml B ^ (c 

lOBg/kgO^n^^, 30mg/kg C GM*fcl4io mg /k 

TlOo/oFCS ( W *n^±) **tfRPMI-l 640*Jftfc ML TIH 
NKttli 1 0%F C S ^t, R pm I - i 6 4 O^icH Lt 6 x ! 0 . 
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*H*#LT**L*: 0 ««ILfc«|tt2Eift?M| % lO%FCSmRPM 
1 -1 6 4 0**fcBiU2x 1 0 5 «/m 1 }CP9SL^ 0 

*1 5 00 rpm, 5#^C,U ±» 1 0 0 M 1 .J^^.^ 

*»«u&^&a^ttuj$^ttJHStt (*j»tt) iWjersfcjoicfarNKiB 

m*>Kto9K.R&*tiimmmi 00,1 ^n*^®^^^ 

** (%) = c (xmrn-mtto / mmtimm.-tmm 1 x 1 



0 0 
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Sc5 





(mg/kg) 


*M&fl»J* (%) 


mm 






3. 


5 




1 0 


1 


5. 


5 


GM 


3 0 


1 


9. 


0 




1 0 


1 


3. 


5 













{-*«FL-C. 1X141 Omg/l Om 1 / k g i45 J: ?ti«Lfci?rp W 
L£ A (%7fc*BX&ffi) 1 0 0 /i 1 Sr? y h©*J£JSttfcttltL, 

■*tt^Hff*>i*-*-H-?«> 9, (mg/kg), ttttttittM 

(%) £^-r„ 
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^,U->* a^^y ^ ^_ 2 -^-fcy n^^y ^liWBfc, 1 X 

tti Omg/kgoMfftWf^^ ^yyfy^n^ 
^ ^^yv,,^ was? / i mg/kg ©^t^ 

H^^J 1 0 

C57BL/6v^ (Jt, 7ia ^ fra^zsg) IJB^SLC^iAU 

Biftofca. &a***-ci x i o««as/ m i umu 200,1^ 

5>3"a t'^yu>>^ D^fy ^tt4«tt*i:j«!iLT#i«|:|H|L, i 

6 ic^-f 0 0©«6ttttgtlB»»tc: J: 9 if Ad LfcJ£^(Bif An**^. 
S^n fc'n=,i^ D^r^lllmg/k g ©Wgrtft*!;: J; 9 , £mo 
*WW«Gl*5*U 10mg/kg©H^ *fcli3 0mg/kg©ipft 
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H6fc*H,vc, *lt«IS»^Tp<0. 0 5, **fip<0. OlOtf 



591 1 

(1) ddYT^ 7mm . B^xzL/uis-ttzmx) ±9 

**WU »K»#U10%FCS W^n-^tt») ^fcRPMI 
- 1 6 4 0*Jfi{dKjBLr¥*lllJte»Sr»*: o * 

W 3 7<t, i HUMHKUfc. ««* i, C i^ 

^n^^y^^ (/xM) ^ a»* tt »H-^*^Bi5ii^» ( C PM) ^ 

(2) BALB/cv^ («H4, 6H»: B^>wu^-ttj:5JBA) *5 
MMfcffttlU tmmx i- (i) <D*mizJ:vmmi)^<mzntc 0 #jBJSff 

2xio •aja/m i cms u 100,1 ro&a^ Lt96!> 
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**"<»7s*mm (p-M) . mm^H~^-^^^ & (CPM) fr _ 
y ^ fcat it^n hr*-=^ B^^iinwwiWMM.it 

MMMi 2 

(l) SSftoitttCDFi^Ur^ (B*ac^ai^s^ttJ;0J8lA) Srfflv% 
**.fc9»]fcU jfc»«:»«u iittfliiW (TNF) -ag*miKtf> 
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m6 



m 


4/J. fc -El. 

(mg/kg) 




TNFj 


1 ( 


n g /m 1 ) 
SE 


Mm 




7 


. 5 3 




0.4 8 




1 0 


4 


. 6 1 




0. 57" 
















1 0 


3. 


3 9 




0. 3 3*" 


>^ n^<>^ y >- 













sOTSWi'M y ^ y /l^* b-^tV ^*S#Lfc#TW»£TN F - 
a*^S«i»j$nfc 0 «6Kl*iVvt\ ••ttStflg»|cJt-<rp<0. 0 1, 
P<0. 0 0l©Wtl^5;i^ to **iwix€,<0^n^>^y>R^ 

(2) 8a»0«H4CDFl^^S : fflv^LPS*:JaKrtS# (2 0/ig/ 

S>$>^ ^ tt ^ y ^ y y LPS ®*<D 30M 

«*L^l3 0, 1 0 0mg/kg©liT'lPg^Uc o LPSS^l. 5tif 

D^^y^5v^fi^y^y^^ n ^^ />(4% TNFIMpg 
& com t *7jk L fe 0 
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m7 



=i>> h a ■ — /is 



is? n-<>^ y > 



(mg/k g) 



TNF (ng/ml) 
± SE 



3 0 
10 0 

3 0 
10 0 



5. 7 2 ± 1 . 0 2 



2. 9 5 

1 . 2 6 

3. 9 2 

2. 4 8 



0.14 * 

0.15 *• 

0.13 

0.4 3 * 



*, **:p<0. 05, 0. 01 vs =»>hn— ^ 

nmm 1 3 

(1) ▼ **fiiM!P-3 8 8 (i. IXIOWv^) £ 7: _ 

>»^»-c tt 13. 9BT% i 3 7 . 0 o/ o *. 

M.thAlMfi: BALB/c,«^> mf: ^ 
*#*-Cttl6. 9B"C*ot M*ai2 6. 2%-e, 

(2) v!?7@^Me thA (2X1 0 8 c e 1 1 s /v^) £ 8; 
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©ittBALB/c^^ mTmLfco Bim^xmcmm^ 

U S^u *^>^y VMfttO. 0 5 g T&mmt± 
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